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DATA ON WATER WELLS AND SPRINGS 
IN THE 
CHUGIAK AREA, ALASKA 
By Roger M. Waller 


ABSTRACT 


The Chugiak area, in south-central Alaska, is rapidly being settled, 
principally by people working in the Anchorage area, The area is a gla- 
ciated bench along the Chugach Mountain front on the south shore of Knik 
Arm, The Glenn Highway traverses the portion covered by this repert. 


Preliminary inventories of wells in the area and brief geologic re- 
connaissance indicate that glacial processes have determined the princi- 
pal occurrences of ground water, The well data show that most wells pene- 
trate sand and gravel deposited by former glacial melt-water streams, In 
addition, many wells, particularly the numerous dug wells, obtain water 
from sandy zones in glacial till, The till is a boulder clay locally 
called "hardpan". These wells and those drilled into the underlying met- 
amorphic and sedimentary bedrock usually obtain only small quantities of 
water. The thickest sequence of unconsolidated deposits reported in well 
logs is over 400 feet, whereas bedrock is exposed at the surface in num- 
erous places. 


Chemical analyses were made of several samples and show that the 
water from wells and springs is moderately hard to hard, but is suit- 
able for general domestic use. 
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PURPOSE AND SCOPE OF WORK AND REPORT 


The data presented in this tabulation were gathered by the U. 5S. 
Geological Survey in connection with the investigation of the ground- 
water resources of Alaska begun in 1947. 


The Chugiak area was selected in 1955 for study because of the rapid 
increase in settlement for homesites and difficulty in obtaining satisfac- 
tory ground-water supplies. 


The work has been carried on by the Geological Survey, United States 
Department of the Interior, under the direction of R. M. Waller, geologist 
in charge of ground-water studies in Alaska. Field assistants in succes- 
sive field Seasons in the Chugiak area were: J. W. Allen, D. B. Bailey, 
G. W, Tieman, and F. C, Hankinson. Many of the well records were col- 
lected by F. W. Trainer, geologist, Ground Water Branch, and Pfc. Robert 
Warner, geologist, U. S. Army, prior to this investigation. 
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LOCATION AND GENERAL FEATURES OF THE AREA 


Geography 


The Chugiak area portion of land at the head of Cook Inlet, in 
south-central Alaska, bounded on the south by Eagle River, on the west 
by Knik Arm, on;the north by Knik River and on the east by the Chugiak 
Mountains. / Sob SPEodt ales ue in this report the area along the 
Glenn Highway and adjacent local areas, such as Eagle River Heights, 
Birchwood, and Eklutna. The military reservation comprising much of the 
western portion of the area is not included in this report. 
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The area comprises a relatively low bench along the base of the 
Chugach Mountains which rise precipitously to altitutes of more than 
7,000 feet. Several major streams (most of them glacial in origin) 
and numerous smaller streams emerge from the mountains and flow west- 
ward to Knik Arm. The bench along and to the west of the highway has 
a very undulating topography which rises gently to the base of the 
mountains reaching its greatest altitude, perhaps 6-800 feet, in the 
Eagle River area. 


Geology 


Intensive studies of the geology and ground-water conditions in the 
Matanuska Valley north of Knik Arm (Trainer, F. Ws 1960) and south of 
Eagle River in the Anchorage area (Cederstrom, D. J., Trainer, F. W., and 
Waller, R. M., written communication), along with brief reconnaissances 
in the Chugiak area indicate the following geologic interpretation. 


The area has been glaciated several times during the "ice age" by 
glaciers which still have remnants in the heads of most of the valleys 
in the Chugach Mountains. The glaciation, principally along the lateral 
margin of an extensive piedmont-type glacier, resulted in intensive modi- 
fication of the pre-existing topography. The glacial retreats deposited 
much material (till) along the front of the mountains. Meltwater streams 
from the receding ice reworked the glacial till and deposited sorted sedi- 
ments (glacio fluvial deposits) as the valleys were gradually cut to their 
present Level, 


Bedrock, representing the consolidated-rock floor of the ancient 
Knik Valley, protrudes through the overlying glacial and alluvial \stream- 
laid) deposits in numerous places in the Chugiak area. Metamorphic and 
igneous rocks, principally, make up the bedrock and also form the adjacent 
Chugack Mountains (Capps, S. R., 1940, p. 53-61 and plate 1). Howerer; 
sedimentary rocks crop out near the Eagle River bridge and were encountered 
in a few wells near the southwest end of the area, 


The glacial, glacio fluvial, and alluvial deposits in the Chugiak 
area consist of clay, silt, sand, gravel, cobbles, and boulders, Glacial 
till (locally called hardpan) is usually charcertized by hard clay and 
boulders. It presents a formidable obstacle in the digging of wells, 
and in surface exposures, creates a very unstable ground when saturated 
with water, The silt, sand, and/or gravel beds are scattered throughout 
the area, predominantly, in areas adjacent to the major stream valleys. 
The thick clay and (or) silt formations are thought to be estuarine or 
lake deposits, 


The thickness of the unconsolidated material in the Chugiak area 
ranges from zero to at least 400 feet in the Birchwood area. The great 
variation in thickness is due to the undulating topography and also to 
the apparently irregular bedrock floor, 
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Hydrology 


Ground water is that which occurs in pore spaces and fissures 
in rocks of thevearth's crust. it is derived from precipitation, 
melting of snow, and from bodies of water, The water moves by 
gravity downward until it reaches the zone of saturation and then 
moves laterally to points where it is discharged naturally through 
seeps and springs into streams or lakes, by evaporation, or by 
transpiration by plants. Ground water contained in permeable beds, 
such as sand or gravel, can be withdrawn readily from wells that 
penetrate those deposits, 


Based on the complex glacial history of the region and on the 
compiled well logs, the area probably does not have extensive aqui- 
fers, except in the terrace deposits along the major streams. ‘The 
predominance of glacial till and the presence of the metamorphic 
and igneous rocks of the valley floor indicate that ground water pro- 
bably occurs principally in thin, permeable, sand or gravel zones 
within the till and in buried, sinuous sand and gravel beds of 
ancient glacial streams. 


Ground water is also present in the bedrock, but in limited 
quantities, Usually, the wells drilled in bedrock have to pene- 
trate several hundred feet of rock in order to encounter sufficient 
fractures containing enough water to supply small users. Construc- 
tion of a large tunnel near Eklutna to tap Eklutna Lake for hydro- 
electric power reportedly encountered tremendous quantities of 
water. A chemical analysis of water from a fault zone in the tunnel 
is included in table 2. 


Water-level observations indicate that the lowest water levels 
occur during March-April before the spring break-up occurs. Highest 
water levels occur in September and October. 


The chemical analyses (see table 2) of the well waters show 
that the water is generally of good quality. 


Water from wells have been obtained in most part of the 
Chugiak area. Much difficulty is encountered in both the drill- 
ing and the digging (dug wells are most common in area) of wells 
owing to the presence of the hard glacial till and boulders in 
many parts of the area. Driven wells have been succewsful only 
in places adjacent to stream beds where clay, till, or boulders 
are absent. It appears that the most difficult places for ob- 
taining water from wells sre immediately adjacent to bedrock ex- 
posures and near the base of the steep mountain fronts. Here the 
glacial till, or impermeable deposits, lie directly on the bed- 
rock and provide few permeable zones to transmit and store water. 


Springs are common throughout the area along the upper part 
of the lowland. The springs represent areas where ground-water 
emerges from permeable zones in the unconsolidated material or 
from fractures in bedrock. Chemical analyses (table 2) of a 
few spring-water samples indicate that the water is not from a 
deep-seated source. 
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Many of the smaller springs reportedly dry up, or diminish greatly, 
by the end of long cold winters. Similarly, shallow dug wells present 
the same problem. This occurrence, usually every year, is due to the 
long period when recharge to the aquifers does not occur because of the 
deep frost and diminishing stream flow. 


The major streams flow all year, but the discharges diminish con- 
siderably during the winter. Miscellaneous measurements of discharge have 
been determined (U. S. Geological Survey 1957, 1958a, 1958b, 1960a, 1960b. 
For the major streams in the Chugiak area at different times. Chemical 
analyses have been made of the waters of the streams also, and selected 
results.are included in table 2. 


WELL TABULATION 


During the 1955-58-fiield seasons, a well inventory. was made in the 
~--Ghugiak area. Locations and descriptions-of wells visited were~-recorded 
and the alttitude.of the land surface.at many wells was determined with 
an altimeter, Depths to water levels in wells were: measured’ with a - 
~~ -eteel tape wherever possible, ior- were repartedly by the: driller or... 
owner--erf-the well. | 


Data.for 142 wells are given in table 1. Other wells.visited are 
~—~--not..listed in table 1 because little or no information was available. 
_.. the wells.were located by the approximate mileage as.indicated by mile- 

- posts which give the mileage from Anchorage along-the Glenn Highway and/— 
or by the township,..range, and section where known. The tabulation 


“~“pegins..at the Eagle River~bridge on the Glenn Highway and-extends tothe... 


Knik’ River’ bridge....Where secondary rvads ‘to. sub-areas occur, a separate. 
__.. listing of-wells is inserted, such as Eagle River-Valley.. 

Chemisal analyses and-selected well logs are ineluded.in the tables 

at the~end of the report. The well logs represent driller's reports of - 


_ othe formations: encountered. The author took the. Liberty of rearranging... 


many-of the driller's formation descriptions to help. clarify them. . Words.. 
in. gquotes.are the author's interpretation of non-descriptive terms. 
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Table 2. 
Chemical Analyses 

Number 

Source of sample 


Date of Collection 


Silica (Si09) 5,0 
| 
Aluminum (Al) dae Pah Pai pall 
Tron (Fe), in solution when ana ysed-- ok 22% 
Tron (Fe), Total 90 09 jars 
Manganese (Mn), in solution whe 
analysed -- mele .00 

Copper (Cu) = .O ae 
Zinc (Zn) uae .00 me 
Calcium (Ca) 28 1,0 3.6 
Magnesium (Mg) Biel. Vas ah 
Strontium (Sr) <= ol a 
Sodium (Na) 3.0 3.6} 500 
Potassium (k) 10 ae Lok 
Litium bins) -- 2O -- 
Bicarbonate (HCO3) 86 132 1070 
Carbonate (C03 ©) 2 0 
Sulfate (SO,) 22 19 ie 
Chloride (C1) pss seo) we bele 
Fluoride (F) ae aan rae 
Nitrate (N03) es) Zaks: eae 
Phosphate (PQ,) -- 0 -- 
Dissolved solids 

Calculated -- 162 1200 

Residue on evaporation at 1804C 190 oo -- 
Hardness as CaC03 Gin ese 12 
Nonearbonate hardness as CaCO03 20 2h @) 
Alkalinity as CaC03 me 108 -- 
Carbon dioxide (C0) e. 1 hes 
specific conductance —- 90 50 960 

(micromhos at 25°C) 
pH ee Sod 8.0 
Color 8 5 san 
Temperature (°F) == ae ae 
Depth, in feet ao oo 550 
Laboratory number ORS TEE) 3095 


L/ U. S. Geological Survey, 
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Chemical analyses of waters in the Chugiak area, Alaska. 
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Chemical Analyses in parts per million 


Number Rel’ 101 l 


Source of Sample 


Creek Well 


Date of Collection 
Silica (Si02) 


Aluminum (Al) Sr eR  ) cate 
Tron (Fe)in solution when 
analysed | me -~, 
Iron (Fe) Total $807 £05, 00 
Manganese (Mn) in solution when | 
analysed eopo? eO1u Soeer es Vai aN yale Bee 
Copper (Cu) NOG oe — Loy ad ee) -- 
Zine (Zn) LUE — con Hiss aoe 
Calcium (Ca) | 19 : see nels 23 5h 
Magnesium (Mg) 9.8 6.7 | Bo Ale) bee 
Strontium (Sr) 20 | -- -- — oo 
Sodium (Na) Py Seo iy OLS Say sie 2 Orr mee eee 
Potassium (K) ae 5 if ia ae 
Lithium (Li) | Toeant ae ar ae | = oe 
{ 

Bicarbonate (HCO3) | 102 | COME sean ALT pee 
Carbonate (C03) | 0 | Se ate eh anes 0 
Sulfate (SO) er ial t ose) alee an i mmmens ty oe ke 
Chloride (C1) | One Oh, OS ale ane 
Fluoride (F) iy eG | .0 | tO Mice si 
Nitrate (NO) AVEMER LCi th cms eens ee at Um rin tans h 4 Io, 
Phosphate (PO, ) | PZ | -- Teed ee Oot ,OF 
Dissolved solids | 

Calculated LOS | ia —~ ——- 212 

Residue on evaporation at 180 — | -- | 108 94 -- 
Hardness as CaC03 88 OVS 6a tue usc) 120 oe 
Noncarbonate hardness as CaC03 | 16 20 
Alkalinity as CaC03 630 Mare 


Carbon dioxide (C05) 


Specific conductance 


(micromhos at 25°C) 161 365 
pH 6.8 8.0 
Color 5 we 0 
Temperature -- -- -— 
Depth in feet ae 36 
Laboratory number 3/ 5689 


1/ U.S. Geological Survey, Water Supply Paper-1486 
ey At gaging station below Eklutna Lake 
3/ U.S. Geological Survey, Water Supply Paper-1372 
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Chemical Analyses in parts per million 
ee ee ere a ee eee 


Number heat 
rm nee) Ekiutna. | Goat a 
Source of sample Tunnell Well Creek 
Date of Collection 9-22-53 7-9-59 6-24-h9 
Silica (Si0,) a3 10 bee 
Aluminum (Al) we ah sala 
Iron (Fe) in solution when analysed -- —— ho 
Iron (Fe) Total us 07 may 
Manganese (Mn) in solution when 
analysed _— OL ane 

Copper (Cu) ! sana 8 oo 
Zine -(Zn) ae 8 os 
Calcium (Ca) 23 50 29 
Magnesium (Mg) 13 6.0 5.9 
Strontium (Sr) -— 40 -- 
Sodium (Na) Ply, 
Potassium (k) 37 9 eae) 
Lithium (Li) _— O = 
Bicarbonate (HCO3) 169 126 Ty 
Carbonate (C03) ©) 0 ) 
Sulfate (SO, ) 49 50 36 
Chloride (cl) i 1G an 
Fluoride (F) AS 40) - 
Nitrate (NO?) mf 1.3 2.0 
Phosphate (PO,,) _~ 006 -—- 
Dissolved solids 

Calculated 220 187 “= 

Residue on evaporation at 180°C -- ae 118 
Hardness as CaCO3 Habis 150 97 
Noncarbonate hardness ae CaC03 @) 46 3h 
Alkalinity as Cal038 oo 103 63 
Carbon dioxide (C05) a 2 et 
Specific conductance 

(micromhos at 25°C) 350 304, 205 
pH att aut 6.9 
COLOG 8 @) ole 
Temperature (°F) oo a oa 
Depth, in feet — a Ls 
Laboratory number 2096 S78 2/ 


1/ From a fault zone 
esr o. Geological Survey, Water Supply Paper-1372 
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Table 3. 


Drillers' logs of water wells in the Chugiak area, Alaska. 


Chu 12, Dale Pearson. Drilled by Swafford Drilling Co. 6-inch casing. 
: Thickness Depth 
Material (feet) ( feet) 
"Hardpan" e e . e ° e e . e e e e e e e e 5h 5h 
Sand and clay . e ° e e e 6 ° ° e e e e ° 20 Th 
JUNSWADTO ETM og ys Sah gn alia ie a aE Fh ot 89 
Sand, tan e e e e e e s e e e e e e ° e e 21 110 


“Hardpan" Caen forces eater. 


Chu 18, Balzwin. Drilled by Swafford Drilling Co. 6-inch casing. 
Nosrecord 6 sen unis Gens re 67 67 
Re Mae Miers | Se Mekeliee cRelits Halse Migcian bys 3 70 
PAP AD ANG), ei) sibel elle ute dla detemethte Tip euch Uist ge 16 86 
Wcdpan"! and ‘Slay streaks. \s' 6 es) 7 93 
Gravel, coarse, and fine (weak water... 1 94 
"Hardpan" . . Cys ie Heel cease is Ne ths p) eb 

Sand, clayey, (water) sibrom sta anis thei. sos 16 ANS 
Niardpan'!, hard ang ary iu we shuet a) sels ria 126 
Novrecord (watery 0 choirs eateds ttle ey ees 

Chu 29. Theodore Ball. Drilled by Swafford Drilling Co. 6-inch casing. 


Altitude about 371 feet. 


¥ Fill . - s s e 
Clay, Hhaecosnae 


and gravel. 


Reported 


Sand, dirty, and light tan gravel. 
Sand: dirty, and dark maroon gravel. 


No record (water). .. 
Sand (water) (eens 


yield: 


5 gpm; drawdown 2 feet. 


Chu 34. M. by olan. 
casing. Reported 


VaVe Ly je) his eee 
Rocks, small). ileus 
No record... <s0temne 
Gravel vs os) 6 6 seeMeUne 
Sand, hard). s\suesmemee 
GEaAvel cs «| sesame 
Bock, .5OLU «si eueer sans 
Gpave lise ienes RSE eeee aes 
Sand (water) se yous es 


yield: 


es ° e e es s e e 


e e s ° e e e ° 


LO gpm; 


Drilled by Penn-Jersey Drilling Co. 6-inch Ag 
drawdown 15 feet, 


sen PRA ne en eee, 
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Chu 47. Jim Stegner. Dug by owner. Altitude about 298 feet, 


Ci a a aa 


Material Thickness Depth 


SE a SA ee a BOR SE aT Be) 18 
Pea gravel, Somer Poulders ois Ses awe 6 2h 
Clay eee OM Ore! 81018) r-615 0, be: 0.6) @ |e @ 1 Z3 
Sand (water) . CMTE MC es, ea atte 


Sst SSS 


Chu 48, Chester Dee. Drilled by Swafford Drilling Co. 6-inch 
casing. Altitude about 297 feet. Hole abandoned? 


re ROOD eae sgh oars aoe a he Petre ate reba ange LO 
DANG GM eet) 6 1s ee Ck MeL GRD BAe Ga iit Saws nha) 59 
Sand, heaving (one Eeree a a a ae 62 
Sand, fine and laminated coarser sand 

some gravel, (Heaved when driving) . 11 te 
CUA. HELA Ys): EVAVOIAL View cliches, soe ree gene h 110 
Ciars PSN y see Can tae teens anes aaa tet enlee 132 
Uday. meandy se DPOWM As 1/4 ix ce ire chal ante tna tele. 150 
Clay, SLAV 2 le lie melee Us iepreliismistmelLel iene le 25 A> 


Chu 52. E. O. Whitt. Drilled by Penn-Jersey Drilling Co. 4-inch 
casing to 65 feet. Filled to 90 feet. Perforated: 30-36 feet. 
Altitude about 280 feet. 


Rocks and boulders Lt ee CP Ry ee Sa Ke all a ee 20 20 
"Clay", 2 ae ° ® e ee e808 ® *. @ ee ee e viv 50 
Hardpan e e ° e e t) > e ® e e e e e e e $053 110 


Chu 56, 0, J. Ivie. Drilled by Penn-Jersey Drilling Co. 
Reported yield: 3 gpm, 


No LYECOVA 5. Tepes NEcMeielcesusuas uslle ue:s ‘so 5 38 
Clay, YOU ve) spleweeMeMNOM els c61..6..6, Ben\e- tl asie 48 86 
Clay, blue, some coal, and decayed 

vegetation: Coiiyomi mm Uhr mies teie ok: Lay 


Rock, gray, very hard (hard drilling, 
cuttings extremely fine, "poss- 


ibly bedrock Mire rciecis. piclvelta mses 0120 143 
Clay, blue (oily, very difficult to mud) 18 161 
Clay, reddish brown, some coal... .-e 1’ 178 
Clay, blue, coal, and decayed vegetation 5 183 
Clay, red, brOWKsyiisemrens weet atten ev oined we 188 
Sandstone, gray. ols eMemeemivmre nite! sibel ele gro 191 
Clay, reddish brown. ....+..-+-e- 8&8 ee) 


a Np TT To TTR 


oe 


Chu 67. Robert Schroeder, Drilled by J, Merrington., 8 to 6-inch 
casing. Altitude about 289 feet, 


Material Thickness Depth 

(feet) (feet) 
ee Pe eV ie Sh eva as 0) gh eee 30 130 
OGM ye soe. 6 6) o 4-8 as ar oo pane OED Rie) 
RGM e races) cs ks e's ose oor ae 91 270 


RMA RECUR ls, eis! ce kiss his viet eee 6 276 
Shale, occasional 6 to 8-foot sandstone 

layers and coal streaks near bottom 

(gas seepage below 500 feet) . . ¢ « «eo 27h 550 


LL LTCC EL CLES A A NS SS 


Chu 72. Ed Ryan. Drilled by Robert Cross. 6-inch casing. 
Altitude about 529 feet, Hole abandoned? 


‘ye, ite ry eee Oe eeepc CU ee Tuan 2 
CLaAy sy OFOWM, -and \COArSe APAVel ayes seeks re) CLO 12 
Clay wipray rand Tine gravel Wem ie wean ied ee 27 
Giayand: Pine: gravelays) sl ehse Wome asks come 1 28 
CAA 5 BCAV As wor as Wisden Saou Cine Meike Lehi ot eis Meo Al 
byavel and rock. sien.) s letils MemUcnme ret culemein® i: 42 
Bedrock sits src ctes teem omme trea. were mits 8 50 


Chu 73. Fire Lake Lodge. Drilled by S, L, Cotten. 6-inch casing. 
Altitude about 510 feet. Reported yield: less than 1 gpm, 


Glay and, Med wunnPera vel Moai sells le Neild es) fo 6 1 ea (oe fat 
Greenstone, medium hard,’ ...0. 3) <6 «+ «ee 1A | SoA 
Greenstone, extrem Nardsvw si <lielalie. 6 6% es Ld D2 
Greenstone. pianam masta si stic ls’ oie) si 9) Le 64, 
Greenstone, medium hard with aes bands, 

thin eres PTO wy CEO LAV wu, witemie Ul oS 97 


Shale, black with bands of greenstone - «- 


blackts1 iid seeks slits) 6) al ts) 0016) ve 4 104 
Greenstone, very hard. ... > wae sice 8 tie 
Shale, black,and sludge, piace. bead bands 

of greenstenen.(y Manis ae sey chica sire): 7 121 
Greenstone, Veryenandii. Uei< ker oilers ws renyied LA 
Sludge, black, slates, and shale, small .. 

amounts of greenstone. . ..« e's « e«« 20 164 


Greenstone, hard, usual green sludge. ... 6 170 
Greenstone, extremely hard, greenish- 
white to white sludge, cracks filled 


with clay (white), ... 2 6 +.<ss++ 36 206. 
Clay, soft, white (water-bearing) . Day" 05 206 «5 
Greenstone, hard, white sludge . . 2... es 369 210 
Clay, soft, white (waterebearing ls fre: 'eke Mb 211 
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Chu 95. Quiller Burns. Drilled by Penn-Jersey Drilling Co, Altitude 
about 550 feet. Reported yield: 20 gpm; drawdown 2 feet, 


Material Thickness Depth 

( feet) (feet) 
rete OME NE Ee es eh kk Al we Soe. G 10 10 
AWS ido A au ap a ae 15 As 
ARSED OS, Son itr oc. “A OA aR A a 5 30 
OSL ciency ee 18 1g 
AG LOVES oy ep he Ny le AS ae Aa a 7 55 
pandac “peels ap loaves aon RU 9 5 60 
Sand ee TUT YAEY FOE nne NE Pe | L 64, 


Chu 100. Paul Wesolik. Drilled by G and G Drilling Co. 6-inch 
casing. Reported yield: 10 gpm; drawdown 5 feet. 


Top soil % e e @ e e > e e ® e e e e e 1 1 
HanGoan) aust iioite t's\ \s reey cy Care ks 134 
Sand and gravel (ater—bearing, eicmelt ce 9 143 


Chu 105. Russell Oberg. Drilled by S, L. Cotten. 6-inch casing. 
Altitude about 367 feet. Reported yield: 11 gpm. 


Hardpan, few large rocks near surface. . 26 26 


Clay, gray. . ee BPR AG 26 52 
Hardpan, with boulders ai ey REN ey geen 28 80 
MUCK SOLOW, ANC erOCKSs oul, 4 sf wets i clues Atal 91 
Muck, brown, and medium gravel ....., 2h, 15 
Clay, brownish to yellow, gravel and rocks 7 Liz 
No. records.) Sapuemenmte: cher iius Saas 30 152 
Clay and gravel, brownish to veion ots 6 158 
Gravel, small, and clay... Be 7 165 
Gravel, meditate ATOM Ve te baits) kii's\( 9 « 5 180 
Sand and clay werent Case Ms. els a4 4 184 
Sand, Jittlencie va mec. ei vaeiin nigh %, 187 
Sand and gravel (a little meen ea ie 2 189 
Sand. and. mixede2ra vollermes Wl adbcmanhctie Wiehe vo 3 192 


Chu 106. Earl Ray. Drilled by S, L, Cotten. Altitude about 454 
feet. Reported yield: 13 gpm; drawdown 5 feet. 


No. record ©. \.) sa COCs ir ore 8 

Boulders, heavy. goiise sncutswustt sm sullen: <5 22 108 
Clay, brownish Ge wou cement meine oila\) oi 18 126 
Clay, gravel, and boulders (some water 

at 129 feet). PP ey APR Ale ne 8 134 
Gravel and moet SEN Me Mee te NUE ene 6 140 
Clay, soft, brown, and rocks. ...... 16 156 
Sand, gravel, rocks, endiclay si). cc) oe. 9 1/5 
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Chu 108. Bud Whaley. Drilled by G and G Drilling Co. 6-inch 
casing. Reported yield: 30 gpm; drawdown 10 feet. 


Material Thickness Depth 
(feet) (feet) ie 
LS aes We he fe alse d eeik ate ¢ pita tein 2 
Me Mr Meir ce (Cele elite vit ac alk ete OS 100 
BOUL ORCL AL EO, s\>, sts ete! &. 16 «cl that ae 130 
Aa eis elie 4 ole 0 sig Ned ea Lacs: feat ate MeO 180 
SalCmeananpeareravely ',islleie igs 6. belle 188 


Chu 109. John Schneider, Drilled byC® and G Drilling Co. Altitude 
about 528 feet, 


LOO LE OL Wy Vere hapa s Uheiiell 's) aevre leben metals con ie "3 
BOUraers aed.) leet citer si adhe ites Peete |e) Le 
GYaAyPaNnGs REAVCI GH Give te 1a Vamle! eiveltette weenie Ca. 43° 
Gravel) (water)! sven sues cea en teu tele bay eemten cl a} h6 


eS a 


Chu 114, Ray Michlig. Drilled by Hyland Drilling Co. 6-inch 
casing. Reported yield: 44 gpm; drawdown 3 feet. 


BHard clay! i ye ow icc pions weeds motile iets {i ff 
BHAYO RELAY ST Save ll het erent Ute th os rst ie &, 10 
tHard clay,  yoLlow iam ce ere tical evn dy 14 
MHArd CLA VBS Ven steep cevmlsy Sel edl et aererel | | kt a8) 
Soup, gravel, clay, and stone (water) .. - iat ea ee 
Sand, ine. J iemvemme (semier ste ain wckteine cs sar he 49 
"Hard clay", dirty gray, and stone (water) 10 Dy, 
Table, BYrays mediun, Che 4) 6) 8 Ot Ole 6 ow 955 68.5 
Table, Bray, hard, one ele) e eure va le.ve .¢ a Ba Lia 80 


Sand, and gravel, clean, Oe S06, ey 8 Ot 
' Chu 116, Stockhausen. Drilled by J. D, Conboy. 6-inch casing. 
Altitude about 368 feet, Reported yield: 20 gpm; drawdown 5 fe-+ 


Gravel and boulders#s. 3. 2). se. 6s <0 20 
Sand and gravel, some clay. 67608) 01 a. 0 8 6 63 83 
Hardpan. oe eee 6 emi eulle 4 rel ep aire: 6 ei); % 2 85 
Gravel | os se ’sgietueute enietle] curemect@aviay Gist ts 2 87 


Chu 118. L. V. Jahr. Drilled by Penn-Jersey Drilling Co. 6-inch 
casing. Reported yield: 5 gpm; drawdown 2% feet, 


Rocks and gravel. OS® 56) @ Olen 8 8 ee lee 60 60 
Hardpan 6. 0 Levis) SMeneene fe Lease e's) 1s fe) oe? 30 90 
Hardpan (gravel and COCK Pamir ee tavially ais) ehh Lo 109 
Sand and gravel (water). os. ++ ee +ce 4& 113 
Hardpan and TOCKa oube cs mewslis bel sie rsm eure 2 1.5 
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Chu 119. T. D, Murton. Drilled by L. Nigle. 6-inch casing relined 
with 4-inch, Altitude about 398 feet, 


Material Thickness Depth 


rebels Ue Ga a ae ee be 2 
Clay emeand Ven craw meme eMedia cn sc! a coule tte 4 69 
Clay and Crave) ay GUUUGi mers ss « ‘sh elas 61 130 
Clay, blue, stick ceLememen 6 16. 6 8 € ©@€ 16 40 170 
"Hardpan", little water in sandy or 

gravelly matter at base of clay... 5 ibys, 
Clay MmOLUG,  SULCKEMGeanemte ss 4 4 uitatie 45 220 


Chu 121. Bellringer. Drilled by Hyland Drilling Co. 6-inch 
casing. Altitude about 346 feet. Reported yield: 4 gpm; 
drawdown 10 feet. 


Berd ocLa vil Aero low macs ems ee 6, ve le. le ive 20 20 
ROCKP And era vi nat Our Lx u i wip tothe) a eis ett. pth 
Gravel, COSe,aVEL TOWN) isi pile cel ets is) S15 
Sand and gravel, yellow (water) . : 1.5 53 


Chu 124. Allen's Grocery. Drilled by Hamilton and Cotten. 6-inch 
casing. Altitude about 359 feet. 


Notrecordiin si: : ene eg ee 94 
Clay, gray, gravel, and some sand (small 

Waber strickievar GOS fect ens 2 Be el ed ts 
Clay, gray and fine gravel, few “rocks wis oh RLS See 
Sand, fine gravel, and some clay (water 

rom eraveleauMepOGLON \y .)'<\ cis! 3.1m canecieth oD 139 


Chu 125. The Halfway House, Drilled by Synset Drilling Co. 6-inch .-.__.. 
casing. Altitude about 350 feet, 


rere eee ow 


Dug well 
PEPUDAN Js MMA Acie’ ss ile ve ben's: 65 0) eee HU Re) 
Gravel oi C40 6rue 0 pO Oll On OO) Oe © el Oy ee 20 60 
MaCUDET WEEE Tees i eilelliay .c! es hslke (kj 'e\ se ait 08 93 
DETELed WEL smeeier sii eis) © ii) aie arte, 6 ends 
HALADG A mMetals ec (ht ee eee) ells 0.8 Tbe 145 


Chu 126. Kennicott. Drilled by Philip Brandl. 6-inch casing. 
Altitude about 351 feet. 


NO recorcdimmmnte nt Wells toc Mg is Wetray ts go LG 18 
Cram omlgery, sharers tec iscs's ee + 0 ee 40 
BOULGr Sue tet stlatheh slep ea pehie wy <6 5? 45? 
Clay, bouldery, hard UE EPR a anh Bok a Lg 
No record (very little water) ..... » 8 147 
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Chu 135. U, S. Bureau of Reclamation, Drilled by USBR, $8-inch casing. 
Altitude 230 feet. Reported yield: 30 gpm; drawdown 2.7 feet. 


Material Thickness Depth 
(feet (feet 
TOpeSO1Ue MOSS, hand Numa iey sil’. ss iene MeunarneeD eo 


Clay, sandy, silty, with angular pebbles, ,. . 

cobbles, and boulders of graywacke. Some 

scattered fragments of Dynite ...... « 39.5 K2 
Clay, sandy silty, with angular cobbles and 

boulders of graywacke,. ee few rounded 

DOCKS At ss : Ce ory (yr tide! 70 
Clay, plastic, sandy, with: some glacial 

flour, with scattered angular to sub-~ | 

rounded pebbles, cobbles, and boulders, .- 33 103 


Chu 136. U.S. Bureau of Reclamation. Drilled by Philip Brandl, 6- 
inch casing. 


[Ear bllla (Watat ae Pep las Pee, (ie ae PERI Cree ie ea aD Rea 15 
Ce ty © A 5 cal Liar) ees Pen Op mR as Ee 16 
Pea gravel (rae) “MS TAM heh at, u 53 
Silt (pieces of Gottm wood ae 115-120 fase) 67 120 


Chu 137. U.S, Bureau of Reclamation. Drilled by Philip Brandl, 6- 
inch casing. 


eta 5 
Crile Oe tae Sg bMS (alley Geo hec.a se leleel emeae 53 
Crave eee eM Se eg Sg pa) ewan deg: 67' 


Chu 1%. U.S. Bureau of Reclamation. Drilled byS. L, Cotten; 6-. 
inch casing. 


Gravel, harde » Vs 6 es 6) 6 8 6. 6 ee) we e 16 16 
Sliderock, .intermittent layers.ef blue clay, 

silt, and QCA Ves CEU 6 fe) @) Sy ets es a re ee 27 
Clay, brown, layers of stream gravel. ..,. 31 58 
EN ee ie a ch CMR Site! els Gist el bles cle ody alae 62 


Bedrock e e ® e ® e e e e @ e ® ° eo e e °@ ° @ 


Chu 139. U.S. Bureau of Reclamation. Drilled by USBR. 8-inch 
casing. Altitude 37 feet. 


Compacted fill... s+ ee ee ce eee eB 3 


Sand, gray, silty, and gravel te 24-inch 

TANNIN S) Cee Mende Nabi eit are (6 fa oe gh ole pt Le 27 
Clay, dark gray, sandy, and some gravel. . » 9 36 
Clay, dark gray, silty, with little sand. . 14 50 
Clay, dark gray, silty with some gravel to 

Ce CNR XIMUN SLC aly ales « (sv) eo ylen, LO 60 


Sand, gray, medium-to coarse-grained, with 
some gravel and a littlé clay from 70 to 


VALE CLARE yl sh 05. 0)e ino eles aie ye an an 7h 
Clay, dark gray, sandy (about 50-50%) . obs vows 19 2 
Sand, fine, clean, (water-bearing) .. ++ « 9 


CS ea ae en 
27 


+ ° 5 ‘ : 
s-= ah oan. =i8 fe iy aimee Bret eres 3 - - Sex + ye oils. (ns . ele me He 
Aue Sar uses 78 é =i ~ caer ; ‘i scoduesCablvand sped ew her ive 
. : : - y ” B 
. . . * A . 
+ é 
we ‘ , 
sae ewer em art tus A : é. . Sian : F aia Te ss ; iad ‘ 
a ‘ s ‘ . ee . ’ C : . ; : 
WV sok fe ~ an . “ - _ i wo Ne 
3 s 4 \ 
; ’ + ‘ 2 . e 3 f 
c ‘ ‘ " . ’ +. + . 
SF all . « 
* : 2 : > : 
- so Hay on lye SC = a ' Same - 
, ” . ” ri ee a ; r , 
“ = = * . Chad y . a 6 . > . 
- * “ S - * ~ ot ie Ce tg 


% * be e . ry . 
4 * ” oe, au * - = . F Z 
nd ® f 
: so , ’ » ‘ 5 i e 
” ’ oa ‘3 oe 
, * =AD ’ , ea) es) “ ri ‘ . . . . 4 . 
‘ Ds 3 
. Ta ae : " cae =i, F . y oes Es ‘ * 
, =A ET Teieawad ve. ou) 0 ef - or hex ke eerie Nee te 4 ” i eae oe 
Re; Ls eae re ye ae ee tA “ Oe eet alight tar ‘ “0 - seni Ww s ‘ ws i sak ® ot 
t 4 
> . 7. . f 4 ’ ad . ’ ° ” . - url 
¥ Re ‘ oo . ‘ a” - ’ 
a 
© . . 4 ; 
\, * 4 
7 ; 
3 ” ‘ ry » . Bs 4 
Ny . 4 . 
e : 2, , . ® . 
i " : r A 
' , vs a . * . . sT ’ . , ’ é 
an , : ; ES 
.'s ' aes « : ue 5 
: ’ : vt : abe 
Fal Te RAPESEROE ORE. trdtore tee: oy aN SUL Be 1 il ER So Oe Brean a er Wokaiicgate ; Guoreail Sr RTO oe oa es : 


Chu 141. Pioneer Peek Inn, Drilled by Hamilton and Cotten, 6-inch 
casing. Altitude about 89 feet. 


Material 


No wecord (old dug well). .... 
slide rock, loose, and silt. ... 
No yecord (water) « . . . «se 
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